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wherein, said second lens band smoothly moves toward the third lens band and 
said fourth lens band moves from the fifth lens band side toward a long focal point end so 
as to share a magnifying function together with the second lens band, when magnification 
is performed from short to long focal point ends; and 

wherein a distance (D 1W V between the first and second lens bands in the short 
focal point end arrangement, a chstttnce (D n ) between the first and second lens bands in 
the long focal point end arrangement, a distance (D 3W ) between the third and fourth lens 
bands in the short focal point end arrangement, and a distance (D 3T ) between the third and 
fourth lens bands in the long focal pc^int end arrangement substantially meet the following 
inequality: 

(D 3 ^-D 3T )/(D 1T -D 1W )>0.3. 

/ 

^ j£' (Amended) The apparatus according to claim £ wherein the first lens band 
faces an object to be photographed. 

/ 

t3^*/( Amended) The apparatus according to claim ^ wherein said fourth lens band 
comes closest to the third lens band at a focal length slighdy before the long focal point 
end. \ 



if. 



(Amended) A camera apparatus comprising a zoom lens, said zoom 
lens comprising: 

a first lens band having a positive focal length; 
a second lens band having a negative focal length; 
at least third to fifth lens bands having positive focal lengths; and 
an aperture diaphragm located in the vicinity of the third lens band; 
wherein, said second lens band smoothly moves toward the third lens band and 
said fourth lens band moves from the fifth lens band side toward a long focal point end so 
as to share a magnifying function together with the second lens band, when magnification 
is performed from short to long focal point ends; and 
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\^ ' xj wherein a variance of an image surface caused by the smooth movements of said 

/ second and fourth lens bands is compensates by movement of the fifth lens band in a 
V 1 V predetermined direction. 




3{l. (Amended) A method for dooming, comprising the steps of: 

providing a first lens band having a positive focal length; 

providing a second lens band having a negative focal length; 

providing at least third to fifth Ions bands having positive focal lengths; and 

providing an aperture diaphragrra located in the vicinity of the third lens band; 

smoothly moving said second lens band toward the third lens band; 

substantially simultaneously moving said fourth lens band from the fifth lens band 

side toward a long focal point end so as to sAare a magnifying function together with the 

second lens band when magnification is performed from short to long focal point ends; 

further comprising the step of compensating a variance of an image surface caused 

\ 1 

by the smooth movements of said second and f|>urtlrlens bands with movement of the fifth 
lens band in a predetermined direction. 

■ *t \ f 

3(2. (Amended) The method according to claim Sjfl, further comprising the step 
of fixing said first lens band when said magnification is performed. 




c^i 1 



. (Amended) The method according to claim ^4, further comprising the step 
of performing focusing with the fifth lens band when said magnification is performed. 



1' 



(Amended) The method according to claim ^4, further comprising 
the step of focusing at a shorter distance than an ordinal photographing region by moving 
V Xhe fifth lens band in a predetermined direction in any one of the ordinal photographing 
V \ region and the macro mode. 
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<y ^7'. (Amended) The methodWcording to claim ^1, further comprising the step 
positioning said fourth lens band in a macro mode substantially close to the fourth lens 
band in the long focal point end arrangement for the macro mode. 

3k. (Amended) The method according to claim ^1, further comprising the step 
of positioning said second lens band substantially closer to the image surface than when it is 
in the short focal point end arrangement for tlae macro mode. 



3i 




'2£j4jL. (Amended) A camera apparatus "comprising zoom means for pertormmg 
zooming, said zoom means comprising: 

first means for deflecting a light, Vaid first means having a positive focal length; 
second means for deflecting the light, said second means having a negative focal 

length; 

at least third to fifth means for deflecting the lights, said at least third to fifth 
means having positive focal lengths; and 

means for narrowing the fight in the vicinity of the third means; 

wherein, said second means smoothly move toward the third means and said 
fourth means move from the fifth means side toward a long focal point end so as to share a 
magnifying function together with the second means when magnification is performed 
from short to long focal point ends; and 

wherein said fifth means perform focusing during zooming. 



Please add the following claims: 




A mobile information terminal, Comprising a camera apparatus having a 
zoom lens, said zoom lens comprising: 
\ a first lens band having a positive focal length; 

a second lens band having a negative focaMength; 

^ — 



an aperture diaphragm located in the vicinity ©f the third lens band; 
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wherein, said second lens band smoothly moves toward the third lens band and 
said fourth lens band moves from thje fifth lens band side toward a long focal point end, 
when magnification is performed froVn short to long focal point ends; and 

wherein a variance of an image surface caused by the smooth movements of said 
second and fourth lens bands is compensated by movement of the fifth lens band in a 
predetermined direction. 



A zoom lens, comprising 
a first lens band having a posi&ve focal length; 
a second lens band having a negative focal length; 
at least third to fifth lens bands having positive focal lengths; and 
an aperture diaphragm located |n the vicinity of the third lens band; 
wherein, said second lens band §moothly moves toward the third lens band and 
said fourth lens band moves from the fifthllens band side toward a long focal point end, 
when magnification is performed from short to long focal point ends; and 

T 1 

- wherein a variance of an image surface caused by the smooth movements of said 
second and fourth lens bands is compensate^! by movement of the fifth lens band in a 
predetermined direction. 



j&. The apparatus according to cla 



immobile. 



33 

l ^4, wherein said first lens band is 



4^6. The apparatus according to claim 43, wherein said third lens band and 
aperture diaphragm are immobile. 

^7. The apparatus according to claim 43^ wherein the fifth lens band performs 



focusing. 



4p. The apparatus according to claim ^/wherein 
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a focal length (fj) of the firsdlens band, and a composite focal length (f 12 T) of the first and 
second lens bands at the long focal point end substantially meet the following inequality: 

-1.4<(f 12T /f 1 )<-1.0. 



4j?. The apparatus according to claim ^p, wherein 
a composite focal length (fi 2 w)\°f th e first and second lens bands at the short focal point 
end, a composite focal length fe^r) of the first and second lens bands at the long focal 
point end, a focal length (f T ) oft the entire lens unit at the long focal point end, and a focal 
length (f w ) of the entire lens un\t at the short focal point end substantially meet the 
following inequality: 

0.4 \ (f 121 / f, JW ) / (f T / f„) < 0.7. 

^ 90. The apparatus according to claim ^S, wherein each of said lens bands 
includes'less than three lenses, said second and third lens bands include at least one non- 
spherical surface, and at least one ofteaid fourth and fifth lens band includes more than one 
non-spherical surface. 

31. The apparatus according to claim wherein said first to third and fifth lens 
bands include less than three lenses, said fourth lens band includes four lenses, each of said 
second and third lens bands includes aft least one non-spherical surface, and at least one of 
said fourth and fifth lens band includes {pore than one non- spherical surface. 



The apparatus according to claim ^3, wherein said fifth lens band includes 



only one lens. 




3, 



The apparatus according to claim J^B, wherein 
said aperture diaphragm is located at the object side of the third lens band. 

^t. The apparatus according to claim ^6, further comprising a function of 
digitizing a photographed image into digital information. 
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9\ ) Si 

5J5. The apparatus! according to claim 5fl, further comprising a photo acceptance 
unit configured to receive arfl image from the zoom lens, said photo acceptance unit having 
almost three million pixels. 

* 96. The apparatus claimed in claim 32 , said zoom lens further comprising a 
macro mode capable of focusing at a shorter distance than an ordinal photographing 
region, wherein said focusing isaperformed by movement of the fifth lens band in a 
predetermined direction in any one of the ordinal photographing region and the macro 
mode. 

1 a 

The apparatus accorUing to claim 5|f5, wherein said fourth lens band in the 
/' 1 
macro mode is substantially close t$ the fourth lens band in the long focal point end 

arrangement. 



f^K. The apparatus according to claim ^o, 



wherein said second lens band in the 
macro mode is substantially closer teethe image surface than when it is in the short focal 
point end arrangement. 



The apparatus according to claim ^6, wherein said fourth lens band in the 
macro mode is close to the fourth lens band in the long focal point end arrangement, and 
wherein said second lens band in the macro mode is closer to the imaging surface than 
when it is in the short focal point end arrangement. 



6p. The apparatus according -to claim fjp, 

rega 



wherein the first and third lens bands 



and the aperture diaphragm are immobile with regard to the image surface. 

Ml \ W 

6^. The apparatus according to claim 5yo, wherein a distance (L 1W ) between the 
first and second lens bands in the short focal point end arrangement, a distance (L 1T ) 
between the first and second lens bands in the long focal point end arrangement, a distance 
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(L 1C ) between the first and seqpnd lens bands in the macro mode substantially meet the 
following inequality: 

0.15 W (L 1C - L IW ) / (Lit - L iw ) < 0.40. 

(j^. The apparatus according to claim Jp, wherein a distance (L 3W ) between the 
third and fourth lens bands in the short focal point end arrangement, a distance (L 3T ) 
between the third and fourth lens\bands in the long focal point end arrangement, a distance 
(L 3C ) between the third and fourth\lens bands in the macro mode substantially meet the 
following inequality: 

0.25 < (U c - L 3W ) / (L 3W - L 3X ) < 0.50. 

f \ if 

63. The apparatus according to claim So, wherein a distance (L 1W ) between the 
first and second lens bands in the short focal point end arrangement, a distance (L 1X ) 
between the first and second lens bands in the long focal point end arrangement, a distance 
(L 1C ) between the first and second leni bands in the macro mode substantially meet the 
following inequality: | 

0.15 < (L 1C -|L 1W ) / (L 1T - L 1W ) < 0.40 
and wherein a distance (L 3W ) between the third and fourth lens bands in the short focal 
point end arrangement, a distance (L 3T )|between the third and fourth lens bands in the 
long focal point end, a distance (L 3C ) between the third and fourth lens bands in the macro 
mode substantially meet the following inequality: 

0.25 < (I^, - 4 w) / (Lsw " L * t) < 0 50 " 

64. The apparatus according tolclaim So, wherein said first to third and fifth lens 
bands include less than three lenses, said fourth lens band includes four lenses, each of said 
second, third and fifth lens bands includes|at least one non-spherical surface, and the fourth 
lens band includes more than two non -spherical surfaces. 



9' \ $ 

6jy. The apparatus according to claim yo, 



wherein said third lens band includes 



one lens, and said aperture diaphragm is located at the object side of the third lens band. 

18 
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5V , £S" 

* 6js. The apparatus sLxording to claim ^t, wherein said first lens band is 
immobile. 

617. The apparatus according to claim 4ft, wherein said third lens band and 
aperture diaphragm are immob 

4- \ & 

68. The apparatus according to claim #4, wherein the fifth lens band performs 
focusing. ' \ 

f \ < 

(p. The apparatus according to claim 4/4, wherein 
a focal length (fj of the first lens band, and a composite focal length (f 12T ) of the first and 
second lens bands, at the long focal point end substantially meet the following inequality: 



-1.4i(f l!T /f,)<-1.0. 

jfo. The apparatus according tol claim j^t, wherein 
a composite focal length (f 12W ) °f the first bid second lens bands at the short focal point 
end, a composite focal length (f 12T ) of th e fi* st second lens bands at the long focal 
point end, a focal length (f T ) of the entire lens unit at the long focal point end, and a focal 
length (f w ) of the entire lens unit at the shortlfocal point end substantially meet the 
following inequality: ^ 

0.4 < (f 12T / f 12W ) A(f T / fw) < 0.7. 

Jn. The apparatus according to claim ^4', wherein each of said lens bands 
includes less than three lenses, said second and thir^i lens bands include at least one non- 
spherical surface, and at least one of said fourth andtfifth lens band includes more than one 




non-spherical surface. 

7u. The apparatus according to claim wherein said first to third and fifth lens 
bands include less than three lenses, said fourth lens band includes four lenses, each of said 

9 X 
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second and third lens bands includes at least one non-spherical surface, and at least one of 
said fourth and fifth lens band inpludes more than one non-spherical surface. 



-ding to claim 4A, wherein said fifth lens band includes 



%3. The apparatus accc 
only one lens. 

}3 

74. The apparatus according to claim 44, wherein 

said aperture diaphragm is located at the object side of the third lens band. 

75. The apparatus according to claim 4A, further comprising a function of 

1 ... 
digitizing a photographed image into digital information. 

76. The apparatus according to claim 75, further comprising a photo acceptance 

I 

unit configured to receive an image from the zoom lens, said photo acceptance unit having 
almost three million pixels. 

*l , * 

^ 7J7. The apparatus claimed in| claim said zoom lens further comprising a 
macro mode capable of focusing at a shorter distance than an ordinal photographing 

region, wherein said focusing is performed by movement of the fifth lens band in a 

I 

predetermined direction in any one of thl^e ordinal photographing region and the macro 
mode. H 

7p. The apparatus according to^ claim 77, wherein said fourth lens band in the 
macro mode is substantially close to the fourth lens band in the long focal point end 



arrangement. V 

7D. The apparatus according to claim 7j? \ wherein said second lens band in the 
macro mode is substantially closer to the image surface than when it is in the short focal 
point end arrangement. \ 
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i 

SO. The apparatus ac cording to claim 7m \ wherein said fourth lens band in the 
macro mode is close to the fou th lens band in the long focal point end arrangement, and 
wherein said second lens band ip the macro mode is closer to the imaging surface than 
when it is in the short focal point end arrangement. 

f|l. The apparatus according to claim ^7, wherein the first and third lens bands 
and the aperture diaphragm are immobile with regard to the image surface. 

4 \ p 

8/1. The apparatus according to claim 7f7^ wherein a distance (L 1W ) between the 
first and second lens bands in the short focal point end arrangement, a distance (L 1T ) 
between the first and second lens bands in the long focal point end arrangement, a distance 
(L 1C ) between the first and second lqns bands in the macro mode substantially meet the 
following inequality: 

0.15 < (L,<\- L 1W ) / (Lip — L 1w ) < 0.40. 

70- 

^3. The apparatus accordinglto claim 7j7 y wherein a distance (L 3W ) between the 
third and fourth lens bands in the shorqfocal point end arrangement, a distance (L 3T ) 
between the third and fourth lens bands\tin the long focal point end arrangement, a distance 
(L 3C ) between the third and fourth lens tlands in the macro mode substantially meet the 
following inequality: | 

0.25 < (1^- Li) / ( L 3W Lst) < 0.50. 

f \ V 

84. The apparatus according to claim 7/7^ wherein a distance (L 1W ) between the 
first and second lens bands in the short focatf point end arrangement, a distance (L 1X ) 



between the first and second lens bands in the long focal point end arrangement, a distance 

(L 1C ) between the first and second lens bandsVn the macro mode substantially meet the 

t 

following inequality: \ 

0.15 < (L 1C - L 1W ) /|Lix- L 1W ) < 0.40 

and wherein a distance (L 3W ) between the third and fourth lens bands in the short focal 

I 

point end arrangement, a distance (L 3T ) between the third and fourth lens bands in the 



11 
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long focal point end, a distance (IA C ) between the third and fourth lens bands in the macro 
mode substantially meet the foUowYng inequality: 

0.25 < (4c- L 3W ) / (L 3W - L 3T ) < 0.50. 

V The apparatus accordiim to claim ^7, wherein said first to third and fifth lens 

bands include less than three lenses, said fourth lens band includes four lenses, each of said 



second, third and fifth lens bands incliMes at least one non-spherical surface, and the fourth 
lens band includes more than two non-spherical surfaces. 

Vl \ V 

8p. The apparatus according to claim 7/7^ wherein said third lens band includes 
one lens, and said aperture diaphragm is lqcated at the object side of the third lens band. 
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